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ABSTRACT 
WHAT INFLUENCES DOLPHIN INTEREST IN VIDEO? 
by Kelley Ann Winship 
May 2016 
Environmental enrichment is an important component in maintaining the welfare 
of animals housed in human care. While a variety of enrichment types (e.g., objects, food, 
sound) have been utilized, a major challenge in developing enrichment is determining the 
enrichment potential of various techniques for individual animals. In this study, the 
efficacy of video clips as enrichment devices was assessed in two species of captive 
dolphins, exposed to video footage accompanied by sound. Videos were evenly divided 
into five categories, based on content, and played at underwater viewing windows across 
20 sessions while the animals were housed with conspecifics. Species and sex were 
analyzed to assess the potential these factors had on interest levels (i.e., percent watching, 
behavioral response). When compared to the control condition, the television was present 
but turned off, both species spent significantly more time engaged with the television and 
directed more behaviors toward the viewing window. Video categories did not seem to 
influence the interest levels for the bottlenose (Tursiops truncatus) or rough toothed 
dolphins (Steno bredanensis). There were marked differences in response between the 
species and the sexes. Male bottlenose dolphins spent significantly more time watching 
the television; however, the opposite pattern was observed in the rough toothed dolphins. 
Rough toothed dolphins produced significantly more bubble and interest behaviors 
compared to the bottlenose dolphins. Rough toothed dolphins also preferred to approach 
and watch the television alone, with no preference in companionship (i.e., solo or social) 
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in the type of approach or type of watching observed in the bottlenose dolphins. These 
results suggest that television may serve as a useful enrichment device and a potential 
tool for further cognitive studies, though individual variability in interest level was 
apparent.  
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CHAPTER I - INTRODUCTION 
Environmental enrichment involves the addition of stimuli (e.g., objects, odors, 
sounds) to an environment to improve animal welfare by increasing species-specific 
behaviors and reducing the patterned, apparently functionless, stereotypic behaviors that 
may present themselves in animals living in human care (Mason, 1991).  The majority of 
enrichment plans for mammals are effective in reducing targeted stereotypic behaviors 
(Shyne, 2006), with a wide range of different enrichment types available (Hoy, Murray, 
& Tribe, 2010; Kuczaj et al., 2002; Newberry, 1995; Wells, 2009).  However, it is 
possible that some enrichment sessions or devices could be aversive or uninteresting to 
animals, thus systematic assessment of preferences toward enrichment stimuli are 
imperative in order to provide captive animals with adequate welfare (e.g., Clegg, 
Borger-Turner, & Eskelinen, 2015; Delfour & Beyer, 2012; Hoy et al., 2010; Newberry, 
1995). For example, the addition of an aquarium intended as enrichment for rhesus 
macaques (Macaca mulatta) increased stereotypy, likely due to the fear responses of the 
animals toward the novel stimuli (Meade, Hutchinson, Krall, & Watson, 2014). 
Differences in enrichment preferences based on an animal’s sex have been explored in a 
wide range of species. 
Vervet monkeys (Cercopithecus aethiops sabaeus) showed distinct differences in 
interest toward objects based on the animal’s sex (Alexander & Hines, 2002). Male 
monkeys increased contact rate with a toy truck and a ball, whereas female vervet 
monkeys preferred to contact dolls or a pot. Both sexes contacted items considered 
“neutral” (i.e., a stuffed dog and a picture book) equally (Alexander & Hines, 2002). 
However, the male monkeys interacted with all objects at a significantly higher rate than 
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the females, thus preference was calculated via a proportion of interactions with 
particular toy “types” (i.e., masculine, feminine, neutral) rather than percentage of time 
interacting with the toy types (Alexander & Hines, 2002; Hasset, Siebert, & Wallen, 
2008). Rhesus monkeys had toy preferences very similar to vervet monkeys (Hassett et 
al., 2008), with the results mirroring those that are observed in human children (Connor 
& Serbin, 1977; Liss, 1981). Male orange-winged Amazonian parrots (Amazona 
amazonica) interacted with rope toys significantly more than females, and both sexes 
showed preferences toward red colored ropes (Webb et al., 2010). 
Dolphins have shown preference toward particular objects in both wild and 
captive settings. Wild spinner dolphins (Stenella longirostris) preferred to play with sea 
grass of the sargassum sp. (Silva, Silva & Sazima, 2005), and Dusky dolphins 
(Lagenorhynchus obscurus) will interact with gulls at the surface of the ocean in apparent 
play behaviors (Würsig, 2002). Bottlenose dolphins (Tursiops truncatus) in captivity are 
reported to have “favorite toys” during enrichment sessions, though the animals only 
manipulated half of the objects that were introduced (Delfour & Beyer, 2012), hinting at 
the possibility that some preferences toward items may exist on the species level. 
Sex trends in enrichment activity have been documented in bottlenose dolphins 
living in human care. Captive male bottlenose dolphins interacted significantly more 
frequently with a cognitively challenging maze enrichment device compared to females 
(Clark, Davies, Madigan, Warner, & Kuczaj, 2013). Interestingly, the males were more 
interested in the device when the reward obtainable from the maze was a small rubber 
ball rather than an edible gelatin ball. Two adult male bottlenose dolphins interacted 
cooperatively with a cognitive device and did not tolerate other animals interacting with 
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the testing apparatus (Kuczaj, Winship, & Eskelinen, 2015).  Male bottlenose dolphins 
have also been observed to interact with items in their lagoon more than females, though 
the difference between the sexes was not significant (Greene, Melillo-Sweeting, & 
Dudzinski, 2011).   
In an analysis exploring variation in enrichment preferences of bottlenose 
dolphins across different enrichment categories, the interactions of 19 individuals over 
the course of 17 months were recorded (Eskelinen, Winship, & Borger-Turner, 2015). 
Enrichment categories were established based on the presence of humans, objects, and 
ingestible items, and each individual was coded as participating or not participating for 
every enrichment session. Overall, males were significantly more likely to interact in 
enrichment sessions, with subadult males being the most frequent participants.  
A male bottlenose dolphin calf was observed to engage in object play earlier than 
a female calf, with the female calf also preferring to play with the net that lined her 
enclosure (von Streit, Ganslosser, & von Fersen, 2013). However, the small sample size 
of this study warrants further investigation into the consistency of this trend. Due to the 
previous findings in which male dolphins engage more frequently in interactions with 
enrichment (e.g., Clark et al., 2013; Eskelinen et al., 2015; Greene, Melillo-Sweeting, 
Dudzinski, 2011), the findings of von Streit and colleagues may be relevant to the 
literature describing early sex differences in play interactions. Many enrichment studies 
involving dolphins focus on devices that the animals can manipulate themselves (e.g., 
Clark et al., 2013; Delfour & Beyer, 2012; Eskelinen et al., 2015), though television has 
been occasionally used in experimental studies testing behavioral responses to video 
footage as well as enrichment.  
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Television is a unique manner to present stimuli, as features such as color, sound, 
and playback speed can all be altered or digitally enhanced for the target audience 
(citation). However, it is important to note the biological limitations of different species 
such as their critical flicker fusion frequency (CFFF)—  the lowest frequency at which a 
flashing light appears as constant (D’Eath, 1998). The CFFF is measured either through 
behavioral studies in which animals indicate a perceptual change in light patterns, or by 
directly measuring the response of the retina (Healey, McNally, Ruxton, Cooper, & 
Jackson, 2013). If vision constraints (e.g., CFFF, color vision) are not taken into account 
when conducting studies or enrichment sessions using television, it is possible that 
animals may not respond normally or the video may be confusing or aversive rather than 
enriching.  
Various animal species have been exposed to television in a variety of different 
contexts, such as testing social responses, exploring problem solving abilities, as well as a 
form of enrichment. Domestic hens (Gallus gallus domesticus) were shown to struggle to 
learn a behavior when given stimuli through a video monitor rather than with the actual 
objects (Patterson-Kane, Nicol, Forster, & Temple, 1997). However, chickens (Gallus 
domesticus) will increase food consumption if a video monitor displayed footage of a 
conspecific feeding (Keeling & Hurnik, 1993), and will preferentially approach testing 
runways that display a video of a feeding chick rather than a monitor displaying the 
image of an empty “goal box” with a dish of food (Clarke & Jones, 2001). Fear responses 
also seem to be affected by prior exposure to television as chickens that were shown 
composite videos of screensavers over the course of several days exhibited less 
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“freezing” behaviors and vocalized sooner than those chickens that were not exposed to 
such stimuli earlier in life (Clarke & Jones, 2000). 
Jumping spiders (Maevia inclemens) preferentially chose videos displaying prey 
but reacted to the images in the same manner as if the real-life stimuli had been present 
(Clark & Uetz, 1990). Fear responses were conditioned in Rhesus monkeys by playing 
videos of conspecifics reacting fearfully toward snakes, but such behavioral responses 
were not learned when they were shown reacting fearfully toward flowers (Cook & 
Mineka, 1990). Female Japanese quail (Coturnix japonica) associated more readily with 
males they had seen mate on video footage; however they did not do so if the footage 
contained the male only standing alone, or video of another male mating (Ophir & Galef, 
2003).  
Bonnet macaques (Macaca radiata) were shown videos of passive conspecifics 
and an aggressive male (Plimpton, Swartz, & Rosenblum, 1981). The juveniles 
responded to the threatening male by making increased contact with their mothers, 
suggesting that although the animals might not understand the video is a symbol, they 
responded behaviorally in an appropriate manner to the stimuli being presented. The 
same species maintained a high response rate in a task when reinforced with color video 
footage of a female conspecific, rather than a still image (Swartz & Rosenblum, 1980). 
Sociability affected the ability of rhesus monkeys to respond appropriately to video 
footage of an aggressive male (Capitanio, 2002). The high-sociable animals averted their 
gaze from the television during the displays, while the low-sociable animals did not. 
Domestic dogs (Canis familiaris) were able to use human cues given to them by a 
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television in order to find a reward in the same room they were located in (Péter, Miklósi, 
& Pongrácz, 2013).   
Menzel, Savage-Rumbaugh, and Lawson (1985) found that chimpanzees (Pan 
troglodytes) were able to use footage from a video in order to properly manipulate their 
own hands to obtain food similarly to the way in which they could use a mirror. The 
animals also recognized differences between live feed and pre-recorded tapes. During 
pre-recorded tape sessions, the apes waved their hands around, and, apparently seeing no 
relationship between their movements and the movements on screen, merely watched the 
tape and did not attempt to use the footage to find the target. Menzel, Premack, and 
Woodruff (1978) showed young chimpanzees black and white video footage of a 
caretaker hiding in an enclosure, with the video footage taken at chimpanzee eye level. 
The animals were more successful in locating their caretaker when they had been given 
footage prior to searching. When shown a model to imitate via a television, chimpanzees’ 
responses were similar to that of animals that watched a live model and were significantly 
more effective than control chimpanzees that did not view a demonstration (Hopper, 
Lambeth, & Schapiro, 2012). Other primate species have also been exposed to television 
to test problem-solving abilities. 
Wild common marmosets (Callithrix jacchus) were more successful in solving a 
novel problem after watching unfamiliar conspecifics perform the required actions on a 
video screen (Gunhold, Whiten, & Bugnyar, 2014). Capuchin monkeys (Cebus apella) 
responded to a live feed television image of themselves, however the animals were noted 
to only understand the relationship between their kinesthetic activity and visual response, 
and did not display self-awareness (Anderson, Kuroshima, Paukner, & Fujita, 2009). 
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Still, this understanding of the principles of television suggested that the animals were 
candidates for symbolic representation and learning through television footage. Members 
of this species were given a match to sample task (MTS hereafter) in which their human 
caretakers showed the monkeys where they could find a food reward (Potì & Saporiti, 
2010). The monkeys were successful in using the real-life cue when given the 
opportunity, though when the cue was given to them by a video monitor, their 
performance dropped to chance levels. Only when the video was enhanced by line 
drawings was one capuchin able to learn to use the video footage appropriately. Although 
video footage has been utilized as an experimental tool, its benefits as a potential 
enrichment device have also been explored. 
Video enrichment devices with cats (Felis catus) housed in a rescue shelter 
revealed a greater time spent looking at animate and inanimate forms of movement 
compared to moving images of humans (Ellis & Wells, 2008). Chicks showed no 
preference toward familiar or unfamiliar video footage, suggesting that such stimulation 
is not aversive to animals that have been exposed to the stimuli from a young age and 
could be used as enrichment for these animals (Jones, Larkins, & Hughes, 1996). Similar 
responses were seen in older laying hens after repeated exposures to a screensaver, with 
increased interest levels, and decreased avoidance, over the number of exposures (Clarke 
& Jones, 2000).  
Television has also been utilized as a method of enrichment for primates. Rhesus 
monkeys were allowed access to videotapes as well as video games as a method of 
enrichment (Platt & Novak, 1997). Female monkeys showed no habituation to either the 
tapes or the game; however the male monkeys habituated to the videotapes. However, 
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both socially and individually housed animals increased locomotion during the 
enrichment sessions where the video devices were present (Platt & Novak, 1997). 
Chimpanzees exposed to television as enrichment spent 42% of the session watching the 
videos, and showed preferences toward footage that contained familiar chimpanzees or 
humans (Bloomsmith, Keeling, & Lambeth, 1990). Socially housed chimpanzees 
watched the television 20% of session time, while individuals that were housed solo 
watched the television 74% of session time.  
In a further analysis of the content of video tapes affecting the behavioral 
response and interest levels of chimpanzees toward a television, a significant difference 
was found only when the video tape was showing various human and chimpanzee 
movements compared to a blank screen (Bloomsmith & Lambeth, 2000). While the 
presence of the videotapes did not alter the animals’ behavior in a significantly 
meaningful way, Bloomsmith and Lambeth argued that the videos occupied animals’ 
time, thus reducing the amount of time they could engage in stereotypic behaviors and 
functioning as a form of positive intervention. 
Dolphins have been noted as capable television-watchers. Marten and Psarakos 
(1995) tested self-recognition abilities in dolphins using a live-feed playback condition. 
While these results have been contested for the validity in proving self-awareness 
(Anderson, 1995; Gallup, 1995; Reiss & Marino, 1995), the study did show that the 
animals were watching and reacting to what was seen on the television set. Dolphins have 
also been shown to respond appropriately to hand signals being presented via television 
monitor without receiving explicit training (Herman, Morrel-Samuels, & Pack, 1990). 
The dolphins continued to react appropriately to degraded video footage of the hand 
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signals, demonstrating that these animals have a strong understanding of these symbols. 
The dolphins also imitated the actions of the trainers on the television (Herman, 2002). 
However, imitation of other actions by dolphins or humans performing a simple behavior 
did not result in immediate replication (Herman, Morrel-Samuels, & Brown, 1989, cited 
in Herman, 2002), possibly due to the small size of the screen, or the animals expecting 
an imitation signal when they should imitate the actions (Herman, 2002).  
A recent exploration of visible and invisible displacement in bottlenose dolphins 
incorporated the use of a projector and video images during off-session time (Johnson, 
Sullivan, Buck, Trexel, & Scarpuzzi, 2014). A disc traveled around the screen, 
disappearing behind objects before reappearing in the open. The animals tracked the disk 
around its path, suggesting that they understood where the disc would reappear after 
occlusion. While the object passed behind the video bars, the dolphins moved their heads 
quickly to where the ball should reappear, suggesting that they were anticipating the 
moving ball’s emersion. The success of this study shows that dolphins will display 
interest toward television footage without being requested to do so. 
 Dolphins have been exposed to television in prior experimental conditions, and 
have demonstrated the ability to use the images shown on a screen as a representation of 
real world conditions and act accordingly. They have also shown that they can recognize 
degraded hand gestures and carry out requested behaviors, showing their ability to 
understand abstract imaging. Such information could be beneficial in developing 
enrichment programs, cognitive studies, as well as training scenarios. Cognitive 
enrichment has been shown to be effective in increasing interest in target locations in 
male dolphins (Clark et al., 2013), and such enrichment has been suggested to increase 
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marine mammal wellbeing, similarly to what has been reported in great apes and 
livestock (Clark, 2013). The flexibility of video enrichment warrants further 
investigation; however, it is unknown what effect that social groupings, population 
demographics, and individual differences have on the interest levels of these animals 
toward this type of enrichment. The present study explored the factors influencing   
bottlenose and rough toothed dolphins attention toward television by exposing the 
animals to novel video media and recording their behavioral responses in relation to their 
species and sex.  
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CHAPTER II – METHODS 
Subjects and Location 
Gulf World Marine Park in Panama City Beach, Florida is home to 6.6 Atlantic 
bottlenose dolphins and 2.3 adult rough toothed dolphins (Table 1). The animals were 
housed socially with conspecifics in tanks (Bottlenose: 315,000 gallons; Rough toothed: 
190,000 gallons) with underwater viewing windows. All dolphins participated in all 
normal training sessions, while video sessions occurred during off-session times at 
varying times during the day, depending on the facility schedule.  
Table 1  
Study subjects’ species, sex, and age class. 
Name Species Sex Age Class 
Astro Steno bredanensis M Adult 
Doris Steno bredanensis F Adult 
Ivan Steno bredanensis M Subadult 
Kitana Steno bredanensis F Subadult 
Largo Steno bredanensis F Subadult 
Angel Tursiops truncatus F Calf 
Brinnon Tursiops truncatus F Adult 
Cajun Tursiops truncatus M Subadult 
Comet Tursiops truncatus M Subadult 
Indie Tursiops truncatus F Adult 
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Table 1 (continued). 
Name Species Sex Age Class 
Jett Tursiops truncatus M Subadult 
Luna Tursiops truncatus F Subadult 
Maia Tursiops truncatus F Subadult 
Nate Tursiops truncatus M Adult 
Roux Brees Tursiops truncatus M Subadult 
Sandy Tursiops truncatus F Adult 
Striker Tursiops truncatus M Subadult 
 
Age class definitions used from Eskelinen, Winship & Borger-Turner, 2015.  
Session Procedure  
A 32-inch Samsung television (1080px; 120Hz) was placed at the underwater 
viewing window in each enclosure (Figure 1). Video sessions occurred during off-session 
time (i.e. the dolphins were not under stimulus control) while animals were housed in 
social groups. Each session lasted approximately 10 minutes. If an animal had been 
watching the television when 10 minutes had elapsed, the session would continue until 
that animal left the vicinity. 
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Figure 1. The experimental setup for a) rough toothed dolphins and b) bottlenose 
dolphins.  
Data Collection  
The sessions were recorded using a GoPro Hero 4 Silver camera placed next to 
the television in the underwater viewing window to record behaviors directed toward the 
footage, and a Canon camcorder was used as an above water supplement.  
Video Footage 
All dolphins were exposed to identical 10-minute segments of 20 different videos, 
all containing sound and one 10-minute session of the television being present at the 
window but not turned on (see Appendix II for details). The videos were divided into 
categories for analyses exploring the content (Table 2), the acoustic components (Table 
3) and the number of camera angle changes from above water to below water (and the 
inverse) (Table 4). 
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Table 2  
Video categories used for analyses. 
Video Category Videos Within Category General Description 
Aquatic Animals and 
Scenery 
Planet Earth 
“Ocean Deep”, “Shallow Seas” 1 
& 2 
Disney Nature  
“Oceans” 
Dolphins, whales, 
sharks, fish, seabirds; 
human narration and 
music 
Aquatic and Terrestrial 
Animals and Scenery 
Planet Earth  
“Caves,” “Freshwater” 1 & 2, 
“Ice Worlds” 
Footage that has 
components of both the 
aquatic and terrestrial 
animals and scenery; 
human narration and 
music 
Children’s Cartoon Spongebob Squarepants 
“F.U.N.”, “Culture Shock,” 
“Employee of the Month”, 
“Jellyfish” 
Children’s cartoon with 
human voices, music, 
and sound effects 
Dolphin Compilation 
Behavior Video, Live Feed, Same 
Species Playback, Other Species 
Playback 
Videos of familiar and 
unfamiliar dolphins 
close-range.  
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Table 2 (continued). 
Video Category Videos Within Category General Description 
Terrestrial Animals and 
Scenery 
Planet Earth 
“Great Plains”, “Deserts,” 
“Seasonal Forests”, “Jungles” 
Birds, deer, 
chimpanzees, wolves; 
human narration and 
music 
 
Table 3  
The acoustic components present within each 10-minute video.  
Acoustic Category Videos Within Category General Description 
Human and Animal Behavior Video, Same 
Species Playback, Other 
Species Playback 
Videos contain human 
voices as well as animal 
vocalizations 
Music and Human 
Spongebob Squarepants 
“F.U.N.”, “Culture Shock,” 
“Employee of the Month”, 
“Jellyfish” 
Videos contain music as 
well as human voices, 
through narration or 
background noise 
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Table 3 (continued). 
Acoustic Category Videos Within Category General Description 
Music, Human, and Animal 
Planet Earth 
“Ocean Deep”, “Shallow 
Seas” 1 & 2, “Great Plains”, 
“Deserts,” “Seasonal 
Forests”, “Jungles”, 
“Caves,” “Freshwater” 1 & 
2, “Ice Worlds” 
Disney Nature 
“Oceans” 
Videos contain music, 
human voices whether as 
narration or in the 
background, and animal 
vocalizations 
No Acoustic Component Live Feed Television is on mute, 
thus no acoustic 
component is present 
through the video 
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Table 4  
The number of camera angle changes between above/below water views.   
Number of View Changes Videos Within Category 
0 Spongebob Squarepants 
“F.U.N.”, “Culture Shock,” “Employee of the Month”, 
“Jellyfish” 
Live Feed, Same Species Playback, Other Species 
Playback 
Planet Earth 
“Great Plains”, “Deserts,” “Seasonal Forests”, “Jungles” 
1 – 10 Planet Earth  
“Shallow Seas” 1 & 2, “Ice Worlds” 
11 – 20 Planet Earth  
“Ocean Deep”, “Caves,” “Freshwater” 2, Behavior 
Video 
Over 20 Disney Nature  
“Oceans” 
Planet Earth  
“Freshwater” 1 
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Data Coding 
The data collected consisted of over 59 hours of video footage. Each video was 
coded for each individual’s first exposure to the video footage using Solomon Coder 
(behavioral coding software) with an all-occurrence sampling method (Altmann, 1974). 
Behaviors that were directed toward the television or in the vicinity of the underwater 
viewing window (e.g., behaviors directed toward conspecifics while watching the 
television) were coded. Target behaviors were divided into three categories: Aggressive, 
Interest, and Bubble behaviors (Table 5). Additional analyses were also performed on 
overall behavior rate in which the three categories were combined to assess the overall 
activity levels of the animals during the sessions. Aggressive behaviors encompassed 
those that involved head and/or body jerking motions, open mouths, and jaw claps 
(McBride & Hebb, 1948; Samuels & Gifford, 1997; Tavolga, 1966). Interest behaviors 
were those that did not involve aggression, though the behaviors may have incorporated 
small, repetitive head movements (i.e., head nods) or behaviors that resulted in the animal 
changing eye and/or body orientation to better view the television (e.g., chin up, pressing 
the melon to the viewing window). Bubble behaviors were not collapsed into either 
category, as they accompanied both aggressive (e.g., Pryor & Kang, 1980) and interest 
(McCowan, Marino, Vance, Walke, & Reiss, 2000) behaviors. Companionship (i.e., the 
presence of another animal) was also recorded for each individual in the manner in which 
they watched or came in proximity to the television. Inter-rater reliability between two 
raters was assessed at over 80% for time spent watching and behavioral rates for 20% of 
the video trials.   
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Table 5  
The individual behaviors included within each behavioral category.   
Behavior Category Behaviors Included 
Aggressive Open mouth, head jerk, jaw clap, barrel roll  
Bubble Bubble burst, bubble stream, small bubbles, bubble ring 
Interest Head nod, chomping, melon press to TV, chin up, head 
movement 
 
Behaviors placed in each category based on prior literature (McBride & Hebb, 1948; McCowan et al., 2000; Pryor & Kang, 1980; 
Samuels & Gifford, 1997; Tavolga, 1966). Behavioral definitions for each of these individual behaviors that were coded in this study 
can be found in Appendix 2. 
Data Analyses 
Due to unequal sample sizes and lack of homogeneity of variance within the data, 
non-parametric tests were used for all analyses and were completed using the statistical 
program SPSS Version 21. In the cases of Kruskal-Wallace tests, Bonferonni corrections 
were used due to the multiple post-hoc Mann-Whitney U tests to establish the p-value 
used for significance. All graph representations include (SE = ±1) bars.  
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CHAPTER III  - RESULTS 
To assess delphinid interest in the video footage, regardless of species, the data 
was first collapsed and analyzed for interest in the television playing video footage, 
determined by the percentage of the video session spent watching (alone, socially, and 
total), and behavioral rate (total, categorical) per minute. Analyses were then performed 
to assess the species and sex differences present in the animals’ interest in the video. 
Video Conditions versus Control Condition (Television Turned Off) 
The percentage of time spent by all dolphins watching, as well as the rate per 
minute of all behaviors, during the “Video Playing” and “No Video Playing” conditions 
is showed in Figure 2. The dolphins spent significantly more time watching the television 
while a program was playing (Mdn= 0.42) than when the television was present but 
turned off (Mdn= 0.00), U =1521.0, z = -3.527, p < 0.001, r = -0.187.  The dolphins also 
directed behaviors toward the television at a higher rate when the television was playing 
videos (Mean rank: 190.26) than when it was not (Mean rank: 129.53), U = 1919.0, z = --
.593, p = 0.01, r = -0.137 (Figure 2).  
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Figure 2. Mean percent of session spent watching the television and total behavior rate 
during video playing and no video playing conditions.  
 All subsequent analyses were performed utilizing only the trials in which video 
footage was playing. 
Video Category Preferences 
Following the Bonferonni correction, which required the alpha value (p < 0.05) to 
be divided by the number of tests being conducted (n = 10), the new alpha value was set 
to p < 0.005 for these comparisons. Bottlenose dolphins showed no significant difference 
in category preference for duration of session time spent watching (H(4) = 12.60, p = 
0.013) but not in behavioral rate (H(4) = 8.58, p = 0.07; Figure 3).  
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Figure 3. Mean percentage of session time and behavioral rate per minute (SE = ±1) of 
bottlenose dolphins across the five different video categories.  
 Rough toothed dolphins displayed no significant difference in percentage of time 
spent watching (H(4) = 1.59, p = 0.811) or total behavioral rate (H(4) = 1.37, p = 0.849) 
across the various video categories.  
 Bottlenose dolphins did not display a significant difference in aggressive (H(4) = 
2.12, p = 0.714), interest (H(4) = 4.23, p = 0.376) or bubble (H(4) = 5.05, p < 0.399) 
behaviors across the video categories. Rough toothed dolphins also did not show 
significant variation in aggressive (H(4) = 1.752, p = 0.781), interest (H(4) = 3.04, p = 
0.552) or bubble (H(4) = 1.23, p = 0.873) behaviors when comparing across video 
categories.  
View Changes 
There was no significant difference in bottlenose dolphin behavior rate (H(3) = 
4.625, p = 0.201) or percentage of time watching (H(3) = 2.876, p = 0.411). The rough 
toothed dolphins also did not differ in percentage of time watching (H(3) = 4.37, p = 
0.224) or behavior rate (H(3) = 3.60, p = 0.31). 
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Acoustic Components 
The Bonferroni Correction for the acoustic components resulted in an alpha value 
of p < 0.008. Neither the bottlenose (H(3) = 5.821, p = 0.121) nor the rough toothed 
(H(3) = 4.17, p = 0.244) differed in behavior rate across the four acoustic categories. 
While the rough toothed dolphins also did not differ in their percentage of time spent 
watching (H(3) = 1.68, p = 0.641), the bottlenose dolphins approached significance 
across the acoustic categories (H(3) = 11.557, p = 0.009) (Figure 4). 
 
Figure 4.  Percentage of time spent watching across acoustic components.  
Proximity to Television 
Rough toothed dolphins were in proximity to the television significantly more 
when alone (Mdn = 0.366) than when socially swimming (Mdn = 0.09), U = 3419.50, z = 
-3.91, p < 0.001, r = -0.277. Bottlenose dolphins were also in proximity to the television 
significantly less when socially swimming (Mdn = 0.10) than when alone (Mdn = 
0.1843), U = 24825.50, z = -2.67, p < 0.01, r = -0.122. No significant difference was 
found when comparing the overall proximity rates between male and female bottlenose 
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dolphins (U = 28687.50, z = -0.08, p = 0.939). When comparing within bottlenose 
dolphin sexes, males spent significantly more time in proximity to the television while 
solo (Mdn = 0.19) than when in a social group (Mdn = 0.09), U = 5162.50, z = -2.87, p < 
0.001, r = -0.185). No significant difference existed in the bottlenose dolphin females’ 
preference (U = 7200.00, z = 0.000, p = 1.000).  
Female rough toothed dolphins were in proximity to the television at a 
significantly higher rate (Mdn = 0.31) than the males (Mdn = 0.20), U = 3987.00, z = -
2.05, p < 0.05, r = -0.145. Male rough toothed dolphins displayed no significant 
difference in the type of proximity they preferred (U = 677.0, z = -1.21, p = 0.226).  
Female rough toothed dolphins spent significantly more time in solo proximity with the 
television (Mdn = 0.42) compared to being in social proximity (Mdn = 0.09), U = 
1035.00, z = -4.04, p < 0.001, r = 0.369.  
Approaching Television to Watch 
No significant difference was found in the type of approach bottlenose dolphins 
used (U = 34112.00, z = -0.665, p = 0.506). However, rough toothed dolphins approached 
alone significantly more often (Mean rank= 118.49) than they approached with other 
animals (Mean rank= 82.51), U = 3201.0, z = -5.518, p < 0.001, r = 0.390 (Figure 5). 
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Figure 5. Mean approach rate per minute of both species (SE = ±1).  
 In bottlenose dolphins, males approached the television at a significantly higher 
rate (Mean rank = 254.88) than females (Mean rank = 226.12), U = 25348.50, z = -3.00, 
p < 0.01, r = -0.137. Male bottlenose dolphins showed no significant solo or social 
preference for approaching the television (U = 8234.50, z = -0.972, p = 0.331), nor did 
female bottlenose dolphins (U = 8592.50, z = -0.29, p = 0.775).  
There were no sex differences present in the approach rates of rough toothed 
dolphins (U = 4418.50, z = - 1.19, p = -0.232). Female rough toothed dolphins 
approached the television alone significantly more when solo (Mdn = 0.032) than socially 
approaching (Mdn = 0.00), U = 1253.50, z = -5.17, p < 0.001, r = -0.636. Rough toothed 
males also preferred to approach alone (Mean rank = 49.97) than socially (Mean rank= 
39.03), U = 727.50, z = -2.74, p < 0.01, r = -0.15.  
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Total Percentage of Session Time Watching and Total Behavior Rate 
No significant difference was found between the species comparing the total 
watching time, U = 10967.0, z = -1.326, p = 0.185. Rough toothed dolphins emitted 
behaviors directed toward the television at a significantly higher rate (Mdn = 0.18) 
compared to bottlenose dolphins (Mdn = 0.00), U = 8408.0, z = -4.79, p < 0.001, r = -
0.26) (Figure 6). 
 
Figure 6. Between species comparisons of percentage of time watching and behavior 
rate. 
Figure 7 shows the sex and species differences evident in the percentage of time 
the dolphins spent watching the television. Male bottlenose dolphins spent significantly 
more time watching videos (Mdn = 1.89) compared to females (Mdn = 0.00), U = 5110.0, 
z = -4.133, r = -0.267, p < 0.001. Rough toothed females spent significantly more time 
watching videos (Mdn = 3.57) compared to the rough toothed males (Mdn = 0.00; U = 
914.00, z = -2.12, r = -0.212, p < 0.05). Male bottlenose dolphins watched the television 
significantly longer (Mean rank= 84.60) than male rough toothed dolphins (Mean rank = 
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68.21; U = 1908.50, z = -2.016, p < 0.05, r = -0.159). Female rough toothed dolphins 
watched the television significantly longer (Mean rank = 109.17) compared to the female 
bottlenose dolphins (Mean rank = 81.17; U = 2480.00, z = -3.68, p < 0.001, r = -0.274). 
Male bottlenose dolphins performed significantly more behaviors toward the 
television (Mdn = 0.046) than females (Mdn = 0.00), U = 5156.0, z = -4.372, p < 0.001, r 
= -0.282. No significant difference was found when comparing the behavior rate of male 
and female rough toothed dolphins (U = 1028, z  = -1.25, p = 0.211).  
There was no observed difference between the males of both species in overall 
behavior rate (U = 2172.00, z = -0.953, p = 0.341). Female rough toothed dolphins 
displayed behaviors at a significantly higher rate (Mean rank= 118.37) compared to 
female bottlenose dolphins (Mean rank = 76.57; U = 1928.00, z = -5.848, p < 0.001, r = 
0.436).  
 
Figure 7. Sex differences in the percentage of time spent watching.  
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Type of Watching: Solo versus Social 
Due to the potential dependency between the solo watching and social watching 
percentages, a correlation was run between the two variables (Pearson’s r = 0.098, n = 
30, p = 0.071). Due to the absence of a significant positive or negative correlation 
between the variables, analyses proceeded.  
Figure 8 displays the differences in social watching and solo watching between 
the species. There was no significant difference in the type of watching exhibited overall 
by the bottlenose dolphins (U = 34036.0, z = -0.55, p = 0.579). However, the rough 
toothed dolphins spent significantly more time watching the television alone (Mean 
rank= 126.00) than socially (Mean Rank= 95.01), U = 4346.0, z = - 4.15, p < 0.001, r = -
0.28.   
 
Figure 8. Type of watching engaged in by each species.   
No significant difference was found when comparing bottlenose dolphin males’ 
preference toward watching solo or socially (U = 8067.50, z = -1.16, p = 0.245), nor was 
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there a significant difference in the female bottlenose dolphins’ preference (U = 8525.0, z 
= - 0.401, p = 0.688).  
 Male rough toothed dolphins did not display a significant preference for solo or 
social watching (U = 819.00, z = - 1.47, p = 0.141).  Female rough toothed dolphins spent 
significantly more time watching alone (Mdn = 0.74) than with other dolphins (Mdn = 
0.00), U = 1375.00, z = - 4.12, p < 0.001, r = - 0.359.  
 No significant difference was found when comparing the males between the 
species for solo watching (U = 2772.50, z = -0.494, p = 0.621) or social watching (U = 
2555.00, z = -1.404, p = 0.160). The female rough toothed dolphins spent significantly 
more time watching alone (Mean rank = 124.98) compared to the female bottlenose 
dolphins (Mean rank= 86.76) U = 2574.50, z = -5.225, p < 0.001, r = -0.371.When 
socially watching, there was no difference between the females (U = 4352.00, z = -0.014, 
p = 0.989).   
Behavior Category Rates 
Overall, bubble behavior differed significantly between the bottlenose (Mdn= 
0.00) and the rough toothed dolphins (Mdn= 0.118), U = 6783.0, z = -7.985, p < 0.001, r 
= -0.433 (Figure 11). Interest behavior rates also differed significantly (U = 9397.0, z = -
3.772, p < 0.001, r = -0.205) between the bottlenose (Mean rank = 159.65) and the rough 
toothed (Mean Rank: 196.53). Differences in the aggressive behavior rate between the 
species were not significant (U = 11996.5, z = -0.006, p = 0.995 (Figure 9). 
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Figure 9. Species differences in behavior categories. 
Male bottlenose dolphins directed significantly more aggressive behaviors (Mean 
rank: 136.98) toward the television compared to females (Mean rank= 104.02), U = 
5222.50, z = -5.14, p < 0.001, r = -0.332, as well as significantly more interest behaviors 
(Mean rank= 129.52) compared to females (Mean rank= 111.48), U = 6118.0, z = -2.56, 
p < 0.05, r = -0.139; and bubble behaviors (Mean rank= 128.88) compared to females 
(Mean rank= 112.13), U = 6195.00, z = -2.91, p < 0.01, r = -0.158 (Figure 10).  
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Figure 10. Sex differences in bottlenose dolphin behavior category rates.   
Rough toothed dolphin males directed significantly more aggressive behaviors 
toward the television (Mean rank= 56.75) compared to females (Mean rank= 46.33), U = 
950, z = -2.39, p < 0.05, r = -2.39 (Figure 11). There was no significant difference in the 
rate of aggressive behaviors during particular video categories (H(4) =  1.731, p = 0.785).  
While the rate of bubble behaviors approached significance (U= 944.5, z = -1.88, 
p = 0.06), there was no significant difference between the rough toothed dolphin sexes for 
interest behaviors (U = 1027.0, z = -1.33, p = 0.185).  
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Figure 11. Sex differences in rough toothed dolphin behavior category rates.  
No significant difference existed in male dolphins when comparing between the 
species for aggressive behaviors (U = 2310.0, z = -0.42, p = 0.675) or interest behaviors 
(U = 2255.0, z = -0.667, p = 0.55). Male rough toothed dolphins emitted significantly 
more bubble behaviors (Mean rank= 96.83) than male bottlenose dolphins (Mean rank= 
75.06), U = 1747.0, z = -3.20, p = 0.001.   
For all female dolphins, there was no significant difference in aggressive behavior 
rate between the rough toothed and the bottlenose dolphins (U = 3363.00, z = -1.35, p = 
0.177). Female rough toothed dolphins showed significantly more (Mdn = 0.032) interest 
behaviors than female bottlenose dolphins (Mdn = 0.00), U = 2380.0, z = -4.54, p < 
0.001, r = -0.338). Female bottlenose dolphins also emitted significantly less (Mdn = 
0.000) bubble behaviors compared to the rough toothed females (Mdn = 0.20), U = 
1604.0, z = -7.78, p < 0.001, r = -0.58.  
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Individual Differences 
There was a large variation in the percentage of time spent watching as well as the 
overall behavioral rate (Figure 12). When examining the bottlenose dolphin species, Jett, 
a subadult male, spent the greatest percentage of session time watching the television (M 
= 15.00%, SD = 16.64%), and directed behaviors toward the footage at the highest rate 
(M= 2.33, SD= 3.69). Brinnon, an adult female, spent the least amount of time watching 
the television (M = 0.22%, SD = 0.84%) and displayed the lowest behavioral rate (M= 
0.00, SD= 0.02) in both bottlenose dolphins as well as across both species. Kitana, a 
subadult female rough toothed dolphin, spent the highest percentage of time watching the 
television (M = 17.92%, SD= 19.41%) and had the highest behavioral rate (M= 2.75, SD= 
2.70) both in her species as well as across both species. Astro, an adult male, performed 
behaviors at the lowest rate (M= 0.13, SD= 0.37), as well as the least percentage of 
session time in watching the television (M= 0.90%, SD=3.82%).  
 
Figure 12. Individual differences in percentage of time watching and behavior rate. 
 The variation was also present in the type of behaviors that were observed (Figure 
13). When comparing the behavioral rates of the two most active dolphins, Kitana and 
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Jett, there were differences in the types of behaviors they displayed toward the television. 
Although Kitana had the highest behavioral rate of all the dolphins, the majority of her 
behaviors consisted of bubble behaviors (M = 2.18, SD = 2.20), with lower interest 
behavior rates (M = 0.55, SD = 0.58) and very minimal aggressive behaviors (M = 0.02, 
SD = 0.06) observed across the 20 video sessions. Jett, however, displayed the most 
aggressive behaviors (M = 1.53, SD = 2.45), with some bubble behaviors (M = 0.52, SD = 
0.89) and few interest behaviors (M = 0.27, SD= 0.49)
 
Figure 13. Individual differences in behavioral category rate.  
Surface Logging 
The rough toothed dolphins also engaged in a behavior described as “surface 
logging,” in which a dolphin would stay at the surface in front of the television (Figure 
14a), even while another dolphin was sitting in front of the television engaging in a 
watching bout (Figure 14b). This behavior was never observed in the bottlenose dolphins, 
thus was not included in the analyses for comparisons between the species. No 
differences were observed between the sexes in the percentage of time spent surface 
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logging (U = 1080.50, z = -1.123, p = 0.262), nor in the video category (H (4) = 3.69, p = 
0.449).  
 
Figure 14. Surface logging behavior.   
 Table 6 shows the significant comparisons made with the bottlenose species, 
while Table 7 illustrates the significant differences observed in the rough toothed 
dolphins.   
Table 6  
The bottlenose dolphin statistically significant comparisons.   
 
 
 
Analysis Category SubCategory Comparison Significance 
Sex Differences  
Percent of Time 
Watching Males vs. Females p < 0.001 
 Proximity to Television 
Proximity Rate Solo vs. Social p < 0.01 
Proximity Rate 
Males Solo vs. 
Males Social p < 0.001 
Approach Rate Males vs. Females p < 0.01 
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Table 6 (continued). 
 
The group that is significantly greater is denoted in bold font. 
 
Table 7  
Significant comparisons in the rough toothed dolphins.  
Analysis Category SubCategory Comparison Significance 
Sex Differences  
Percent of Time 
Watching Females vs. Males p < 0.05 
 
 
Analysis Category SubCategory Comparison Significance 
Total Percentage of Time 
watching and Total 
Behavior Rate 
Percent of Time 
Watching Males vs. Females p < 0.001 
Type of Watching: Solo 
vs. Social 
Percent of Time 
Watching Solo vs. Social p < 0.001 
Behavior Category Rates 
Interest Behavior 
Rates Males vs. Females p < 0.05 
Bubble Behavior 
Rates Males vs. Females p < 0.01 
Aggressive Behavior 
Rates Males vs. Females p < 0.05 
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Table 7 (continued). 
Analysis Category SubCategory Comparison Significance 
Proximity to Television 
Proximity Rate Solo vs. Social p < 0.001 
Proximity Rate Males vs. Females p < 0.05 
Proximity Rate 
Females Solo vs. 
Females Social p < 0.001 
Approaching Television 
to Watch 
Approach Rate Solo vs. Social p < 0.001 
Approach Rate 
Males Solo vs. Males 
Social p < 0.01 
Approach Rate 
Females Solo vs. 
Females Social p < 0.001 
Total Percentage of Time 
watching and Total 
Behavior Rate 
Percent of Time 
Watching Males vs. Females p < 0.05 
Type of Watching- Solo 
vs. Social 
Percent of Time 
Watching Solo vs. Social p < 0.001 
Percent of Time 
Watching 
Females Solo vs. 
Females Social p < 0.001 
Behavior Category Rates 
Aggressive Behavior 
Rates Males vs. Females p < 0.05 
 
The group that is significantly greater is denoted in bold font. 
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CHAPTER IV – DISCUSSION 
This study demonstrated that video footage is a useful tool for engaging two 
different dolphin species to watch and behaviorally respond to media that is presented to 
them while not under stimulus control.  
Male bottlenose dolphins spent significantly more time at the television, and 
performed significantly more behaviors compared to females. Male bottlenose dolphins 
have been previously reported to interact with enrichment objects more than females 
(Clark et al., 2013; Eskelinen et al., 2015; Greene et al., 2011), and two adult males were 
responsible for cooperative interactions with a feeding device (Kuczaj et al., 2015). 
Higher interaction with enrichment objects by males has also been reported in parrots 
(Webb et al., 2010), vervet monkeys (Alexander & Hines, 2002) and rhesus monkeys 
(Hassett et al., 2008). However, the female rough toothed dolphins spent significantly 
more time watching compared to male rough toothed dolphins, emphasizing the 
importance that species and individual differences may play on the effectiveness of an 
enrichment device (Kuczaj et al., 2002; Newberry, 1995).   
Sex differences in interactions have been noted in animal involvement with the 
surrounding world. In human children, males are significantly more likely to engage in 
risk-taking behavior (Ginsburg & Miller, 1982), interacting with the physical world in a 
manner that can pose a threat to the safety of the individual.  Human males have also 
scored higher on assessments of curiosity (Ben-Zur & Zeidner, 1988). Male zebra finches 
(Taeniopygia guttata) were more consistent in their exploratory behaviors compared to 
females (Schuett & Dall, 2009). However in rodents, female rats (Rattus sp.) and mice 
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have shown higher levels of ambulatory behaviors than males, though this is not always a 
significant difference (see, Archer, 1975). 
Dolphin females are responsible for the rearing of offspring (e.g., Mann & Smuts, 
1998), and bottlenose males have been reported to engage in infanticide (Robinson, 
2014). Thus, it would seem to benefit females to be more cautious in approaching novel 
stimuli, as the safety of their calves depends heavily on the mother’s behavior. Bottlenose 
dolphin males are known to form close alliances with other males as protection and a 
means to secure females (e.g., Connor, Smolker, & Richards, 1992). The housing 
situation at the facility involved males frequently housed with other males. It is possible 
that the males could have been more emboldened by the “support” of same-sex 
conspecifics, thus increasing their level of comfort with the television. 
Such inverse relationships between the watching times of the sexes between the 
two species suggest that although some similarities in responses are present within the 
delphinid family, it is possible that different species may respond differently to particular 
stimuli. This was apparent in the behavioral responses seen between the two species, in 
which the rough toothed dolphins engaged in significantly more bubble behaviors and 
interest behaviors compared to the bottlenose dolphins. However, it is important to note 
that the unequal sample sizes, as well as variables such as age and hearing status of the 
rough toothed dolphins (2 deaf individuals: Astro and Kitana), could have attributed to 
the differences in observed behavior. While this is possible, it is unlikely hearing status 
had a major effect for Kitana, as she spent the most time across all individuals watching 
the television, and also performed more behaviors directed toward the screen. While 
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Kitana’s hearing status did not appear to inhibit her reaction to the television, it may have 
influenced the type of behaviors that were displayed. 
The individual variation between the dolphins demonstrates that preferences 
toward video enrichment are present. Also, although Jett and Kitana spent the most time 
watching the television and exhibited the highest behavioral rates, the types of behaviors 
these two dolphins engaged in were different. Kitana was very active in emitting bubble 
behaviors, while Jett preferred to direct aggressive behaviors toward the television. While 
bubble behaviors could accompany both interest and aggression, the minimal amount of 
aggression seen by Kitana suggests that the bubbles likely functioned as a visual signal of 
surprise, curiosity or excitement (McCowan et al., 2000). Bubbles are frequently 
observed in cetaceans accompanying vocalizations (see, McCowan, 2006 for discussion 
on bubblestream use), as well as in play contexts (e.g., Jones & Kuczaj, 2014; Kuczaj, 
Makecha, Trone, Paulos, & Ramos, 2006; McCowan et al., 2000). While a few 
vocalizations could be heard through the glass in conjunction with bubble behavior, 
analyses of these acoustic signals was not possible given the lack of an underwater 
acoustic recorder in the enclosures. 
It is important to note that although both species showed tendencies toward 
watching and approaching the television alone, in a separate project using this population 
and a television, the dolphins would not watch the television when they were housed 
individually. The social component of their housing, regardless of species, appeared to 
play a noteworthy role in their willingness to even engage in the television, irrespective 
of whether they watched by themselves or with other conspecifics that were present in the 
enclosure. This is in stark contrast to chimpanzees, which have been reported to watch a 
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television in their enclosures significantly more when housed alone (Bloomsmith et al., 
1990; Bloomsmith & Lambeth, 2000), and young chickens that were not affected by the 
sociality of their housing in regards to their interest toward a moving screensaver 
presented on a video screen (Jones, Carmichael, & Williams, 1998). 
The rough toothed dolphins also engaged in surface logging behavior, which 
could be a means of turn taking as animals were frequently observed waiting for another 
dolphin to lose interest in watching the television before engaging in the television again, 
or for an interesting scene to be displaced on the screen. The rough toothed dolphins 
preferred to watch the video footage when alone, so such a behavior would allow them to 
immediately access the television once the other dolphin had vacated the area. However, 
this behavior also occurred while there were no other animals in front of the television, 
and due to the anatomical placement of the dolphins’ eyes, it is difficult to determine if 
the animals were able to see what was on the television. Thus, they could have been 
watching the television while having access to the surface, thus prolonging the time the 
dolphin could remain stationary while watching. 
No significant difference was observed in behavioral rate nor in percentage of 
session time watching across the five different video categories. However, the rough 
toothed dolphins exhibited stark contrasts in behaviors and the percentage of time 
watching (particularly the two males), thus the variability was high, potentially leading to 
the absence of significance. However, the bottlenose dolphins spent a greater percentage 
of time watching Aquatic Animals and Scenery, Terrestrial Animals and Scenery, or the 
Children’s cartoon compared to the Dolphin Compilation Category. The Children’s 
Cartoons were also watched more than the footage that depicted both Terrestrial and 
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Aquatic Animals and Scenery. Given that the video categories that possessed one type of 
footage (aquatic or terrestrial) were popular with the bottlenose dolphins, it seems that 
another variable may have been present in the category in which these two types of 
footage were combined in order to cause that discrepancy. The lack of interest toward the 
dolphin compilation category may have been due to the lack of human voices or music in 
these videos, or the fact that the footage would likely be very similar to what the animals 
were exposed to elsewhere in their enclosure (e.g., the face of a conspecific). Cats 
preferred to watch videos that showed moving images of potential prey items (Ellis & 
Wells, 2008), and chimpanzees preferred to watch videos of familiar humans and 
conspecifics (Bloomsmith et al., 1990). In human child development, moderately 
discrepant events (i.e., those that contain something novel and something familiar) hold 
the highest level of salience (Piaget, 1952), and such events have been suggested to 
influence the play of cetaceans (e.g., Kuczaj et al. 2006; Kuczaj & Trone, 2001). The 
moderate-discrepancy hypothesis of children’s television watching states that a video 
stimulus that is somewhat familiar and contains moderate complexity is preferred 
(McCall, Kennedy, & Applebaum, 1977), though an increase in preference toward higher 
complexity is seen as a child ages (Valkenburg & Vroone, 2004). 
Previous studies have suggested that stimuli that are continuously changing are 
more interesting to animals (Butler, 1961; Platt & Novak, 1997). However, the amount of 
view changes (above/below water) did not seem to affect the interest levels of either the 
rough toothed or the bottlenose dolphins. The acoustic components did not affect the 
rough toothed dolphins but appeared to influence the percentage of time the bottlenose 
dolphins spent watching the television, though following a Bonferonni correction the 
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difference was not significant. The presence of sound emitting appeared to result in the 
animals spending more time watching the television, as exposures in which the video was 
muted (the Live Feed) resulted in less time spent watching. Nevertheless, the sample size 
for these categories is unequal, thus further data is needed to truly ascertain whether this 
trend is consistent. Noteworthy, the animals are also participants in daily shows involving 
music, and with the potential of familiar stimuli serving as reinforcement (e.g., Zelazo, 
1972; Zelazo, Hopkins, Jacobson, & Kagan, 1974), video footage with a familiar musical 
background could cause an increase in attention. To assess the possibility of this 
phenomenon, videos should be compiled with the potentially familiar songs as 
background music and analyses conducted to ascertain whether this theory is correct. 
This study should also be replicated with other populations of bottlenose dolphins to test 
whether such preferences are universal across the species. 
The results of this data suggest that the animals’ interest is not necessarily 
dependent on the type of content that they are exposed to, thus a wide range of videos 
could potentially be utilized as enrichment for these animals. In the case of the rough 
toothed dolphins, it is also important to note that the videos displaying dolphins were 
primarily those of bottlenose dolphins (Tursiops sp.), dusky dolphins (Lagenorhynchus 
obscurus) or common dolphins (Delphinus sp.), and no other rough toothed dolphin 
footage was shown to them other than the two videos featuring the study subjects (i.e., 
Live Feed and Same Species Playback). However, all rough toothed dolphins had been 
previously housed with bottlenose dolphins, thus the features of bottlenose dolphins on 
the video screen could presumably be familiar. Future studies should explore whether the 
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rough toothed dolphins would show preference toward videos featuring rough toothed 
dolphins. 
While television and video footage has been used to test some abilities in dolphins 
(e.g., Herman, 2002; Herman et al., 1990; Johnson et al., 2014; Marten & Psarakos, 
1995), this study has demonstrated that interest levels and behavioral responses directed 
toward video footage may be dependent on individual characteristics such as age, sex, 
and species, and these factors need to be taken into consideration when designing video 
studies to test cognitive abilities such as observational learning and symbolic 
representation in order to compare delphinids to other species (e.g., Chimpanzees: 
Hopper et al., 2012; Menzel et al., 1978; Menzel, Savage-Rumbaugh, & Lawson, 1985;  
Marmosets, Callithrix jacchus: Gunhold et al., 2014;  Capuchin monkeys, Cebus apella, 
Potì & Saporiti, 2010).  
The original goal of this project was to test the observational learning abilities of 
dolphins to solve a cognitive puzzle. However, most of the dolphins were able to solve 
the task without needing to watch the video footage at all, and only one animal changed 
its problem- solving strategy when exposed to an alternate strategy via video footage. 
Unfortunately, that individual (Jett) selected an incorrect canister out of a selection of 3 
canisters, and was not reinforced for changing the strategy. Thus, in subsequent trials he 
returned to his previous strategy, which had been reinforced in previous trials via 
successful interactions with the canister. While the results of the intended study were 
inconclusive, knowledge gained from executing the trials will be applied to modify and 
conduct a subsequent test of the understanding of symbolic representation and 
observational learning in dolphins. Rather than showing a modified strategy with three 
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choices, only one choice will be given, thus the dolphin can focus on imitating the 
strategy depicted in the video rather than the symbolic information of which canister is 
the correct choice. Following the successful completion of this testing condition, the 
dolphin will then be exposed to the multiple canisters and will be required to gather 
information on which container is correct by watching video footage. 
Future studies examining the effectiveness of this enrichment on reducing 
stereotypy in these animals, as well as the effect that personality may have on the interest 
levels (e.g., time spent watching, behavioral rate) of animals in video footage (Highfill & 
Kuczaj, 2007; Kuczaj, Highfill, & Byerly, 2012) are needed. The utilization of video 
technology will allow for potentially increased welfare of these mammals living in 
human care and greater research opportunities for understanding dolphins’ social and 
cognitive abilities.
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APPENDIX A – Supplemental Information 
Table A1.  
Behavioral definitions utilized during data coding. 
Behavior Definition 
Aerial 
The dolphin propels itself out of the water in front of the television 
Barrel Roll 
The dolphin rotates its body in a full 360 degree rotation 
Bring Toy to TV A toy that is accessible in the enclosure is brought over to the area 
in front of the television 
Bubble Burst 
Dolphin emits a large bubble from the blowhole 
Bubble Play 
Dolphin interacts with bubbles emitted from it's blowhole  
Bubble Ring Dolphin emits a single bubble in the shape of a ring from its 
blowhole 
Bubble Stream 
Dolphin emits a string of bubbles from the blowhole 
Chin Up 
The dolphin raises its rostrum vertically in the water column 
Chomping 
The dolphin opens and closes its mouth gently in rapid succession 
Chuff 
The dolphin sharply exhales at the surface in front of the television 
Head Jerk 
The dolphin sharply moves its head to one side 
Head Movement 
The dolphin moves its head without a particular pattern 
Head Nod 
The dolphin rhythmically moves its head in an up-and-down motion 
Jaw Clap The dolphin opens its mouth and shuts it rapidly, causing a popping 
sound 
Melon Press to TV The dolphin touches its melon to the glass of the viewing window 
in front of the television 
Mouth Agape The dolphin's mouth is open a 1-3 inches and is not accompanied 
by head movements 
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Table A1 (continued). 
 
Behavior 
Definition 
Small bubbles 
Dolphin emits 1-3 small bubbles from its blowhole 
Social Approach 
Dolphin nears television socially with intent to watch 
Social Approach to 
Animal (s) 
Dolphin nears the television socially while another animal is 
present at the television 
Social Circle TV Dolphin passes the television socially and turns around toward the 
television 
Social Swim By 
Dolphin passes the television socially without pausing 
Social Swim By 
Animal(s) 
Dolphin passes the television socially while another dolphin is 
watching 
Social Watch The dolphin is stationary in front of the television with 
conspecifics, suspended in the water column 
Solo Approach 
Dolphin nears television alone with intent to watch 
Solo Approach to 
Animal (s) 
Dolphin nears the television alone while another animal is present 
at the television 
Solo Circle TV Dolphin passes the television alone and turns around toward the 
television 
Solo Swim By 
Dolphin passes the television alone without pausing 
Solo Swim By 
Animal(s) 
Dolphin passes the television alone while another dolphin is 
watching 
Solo Watch The dolphin is alone and stationary in front of the television, 
suspended in the water column 
Swaying The dolphin moves its body from side to side while watching the 
television 
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Table A1 (continued). 
Behavior 
Definition 
Tail Slap Dolphin slaps the surface of the water with its flukes in front of the 
television 
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Table A2.  
The presentation order of the 20 videos and one control session, including the segment of 
time playing and a description of the video content.  
 
Presentation 
Order 
Video Time Playing 
(minutes) 
Description 
1 
Planet Earth 
Ocean Deep 1 
2:00 – 12:00 Whale sharks, fish, 
oceanic white tip 
sharks, dolphins, sea 
birds, music, human 
voice 
2 Planet Earth 
Shallow Seas 1 
13:00 – 23:00  Octopus, bottlenose 
dolphins foraging, 
dugong, music, human 
voice 
3 Spongebob Squarepants 
“F.U.N.” 
12:04 – 22:04 Children’s cartoon 
with human voices, 
music, singing 
4 Behavior Video 0:00 – 10:00 Unfamiliar bottlenose 
dolphins exhibiting 
trained behaviors and 
vocalizations from 
above and below water 
5 Disney Nature 
“Oceans” 
9:20 – 19:20 Fish, octopus, boat, 
sea birds, humpback 
whales, music, voice 
narration 
6 Planet Earth: 
Shallow Seas 2 
25:00 – 35:00  Shrimp, fish, sea lions, 
echinoderms, music, 
human voice 
7 Planet Earth 
Great Plains 
18:00 – 28:00 Geese, bison, flowers 
blooming, wild 
donkeys, music, 
human voice 
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Table A2 (continued).  
Presentation 
Order 
Video Time Playing 
(minutes) 
Description 
8 Planet Earth 
Deserts 
28:00 – 38:00 Lizards, ibex, lions, 
elephants, music, 
human voice 
9 Planet Earth 
Caves 
30:00 – 40:00 Fish, human walking, 
geckos, snakes, music, 
human voice 
10 Planet Earth 
Freshwater 1 
9:30 – 19:30 Salmon, bears, otters, 
fish, music, human 
voice 
11 Spongebob Squarepants 
“Culture Shock” 
1:00 – 11:00 Children’s cartoon 
with human voices, 
music, singing 
12 Planet Earth 
Ice Worlds 
8:40 – 18:40 Humpback whales, 
penguins, ducks, fox, 
music, human voice 
13 Planet Earth 
Seasonal Forests 
30:00 – 40:00 Vultures, snow 
leopard, deer, 
monkeys, music, 
human voice 
14 Spongebob 
Squarepants: 
“Employee of the 
Month” 
12:05 – 22:05 Children’s cartoon 
with human voices, 
music 
15 Planet Earth 
Freshwater 2 
32:00 – 42:00 Fish, river dolphins, 
alligators, birds, 
music, human voice 
16 Planet Earth 
Jungles 
36:00 – 46:00 Elephants, 
chimpanzees, music, 
human voice 
17 Spongebob Squarepants 
“Jellyfish” 
1:00 – 11:00 Children’s cartoon 
with human voices, 
music, singing 
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Table A2 (continued). 
Presentation 
Order 
Video Time Playing 
(minutes) 
Description 
18 Live Feed N/A The television serves 
as a mirror, playing 
back what the dolphins 
are doing at that 
moment in front of the 
television 
19 Same Species Playback 0:00 – 10:00 Compiled footage of 
the dolphins exhibiting 
behaviors in front of 
the television from the 
previous session 
20 Other Species Playback 0:00 – 10:00 The playback footage 
from the other species 
that was compiled 
21 TV Off N/A  
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